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[it am. i ] 

TIB— ft* ( 1 ) -CTjk Ztl&mtfo* >WL%LVtitoo 



CI 



A'n+yiJ^to ) 

irfB— ft* (1) ffOAr^7x-;H^^L, RiHV/ni;;!/!, y?DA^ y ;H 
, tert-7'fiH> 2 — * Y * ->7 je — 1 - * f;v7o k?;i/^, ^dd^j.^ 

[«**3] 

IB-ft* (2) ^£*i£-*£fl;T'J-;i'**7'f J'fc, TIB-ft* (3) XfiTIB-ft 

A r PC l 2 — (2) 
R-M ••• (3) 

(**K R{±T';-;Hfe, ^^t5 ? 3 WJi^T^^XiiT^cr^v^^U Mti'J 
R-NX — (4) 
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mm 2 0 0 3 - 3 8 6 4 7 9 ^- v ! 1/ 



[0 0 0 1 ] 

mm -kiss * > m&it%dR <o mm z^z-ezzt ^-e 

[0 0 0 2] 

s^xi^v ^is^^^n, -tw>iiis#J*t L-cfflv>e>ntv»4 
tfifcift l #bb 0 ) o 

mffcXM 1 ] # H¥ 6-258758 (£ 2 - 1 4 M) 

[H^OHm] 

[0 0 0 3] 

tLxm^*Z>z\ttfX£Z> 0 z\<ntztb, ±EMfcJ: *)&bti, mMik&VdX&Z 1 1 i> iz 
[0 0 0 4] 

[0 0 0 5] 

&fi. Tie— ^ (1) -t?^$^^> 4>Ot:ab^o 
[0 0 0 6] 
[itl] 



CI 

£v>T, frfE— ( 1 ) tp<DA r ^7x^)H^^L> RfflJ V7°d tf;i/3£, v^n^ 
tert-rfil'i, 2-^ h^y7x-)H« 1 - M f^7*o n 

[0 0 0 7] 
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2/ 



) ^$;fx&-i&'ffcT , j -**^7 * ><t> tie— ft* (3) xt±T§E— ft* (4) 

[0 0 0 81 

A r PC 1 2 — (2) 
(*4>> Arli7'J-;H^*to ) 
R-M — (3) 

C**, RliT'J-rt'^, t?5 s 3 a±« 7 ;^ ^iXli 7 ^ 3 -> i ^ ^ L , Mi±U 

AJKTOUi^ h 'J AJ!g^-^^-r o ) 
R-NX — (4) 

(*<K RfiT'J Mt75 5 '3^±?)7J^^iI(i7^a^yS^^L, Ntiv 
[0 0 0 9] 

[0 0 10] 

IS*^ 3 KfE«o^<o#*f#-t i^/*x7i >^JS-fbt/<7)Mit77ffit- «fc — ft* 

(2) -CTFStt&HtgffcTU 7 * > -ft* (3) Xli— ft* (4) "C^Stl 

7 4 y mm.it^} Srsaciijtt i i t^-el * 1 1 1 u W £ i6j± s & - £ * „ 

[»W*ISi(lrr*fca©*&«>5Bfil] 
[0 0 1 1 ] 

^lUltf&l! 1 . 1// 7 -f J'BfcififfcWttTIE— ft* ( 1 ) T-^Sft, "J >J®^- 

o 

[0012] 

[ft 2] 



CI 

(**, Ar(±7'J-)Vi^^L> R(i7U-;H, ^*t#3tti«7;^;HX«7 

_hfE— ft* (1) K*3V>-C, T V MfcWt Ltli7xr.;H N 2-n + -/7 

fi, 'f V7*nf;H, tert-7fiH, 1 -7 -f-fl/^n k?;i^lM s ^f bti& 0 T )\s 

07^^^11:1^ ->7DA^y;Hf©y?n7J^)H^iW. ±IE— ft* (1 
) KljoWT, Ar)5 ? 7i;)H^/TL, RAM 7 7*0 ifjl/i, y^nA+yX'S, ter 

yt >f;vt + yi^^ti^\ T-<D£5t1£&[p]_t$-££ d t 7&«-e # * tztbKlft i 

[0 0 13] 
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7 1>t, TIE— ^x^: (3) XtiTIS-^ (4) T7FZti2>£mfrfcMt , -tU>ti 

m&*-?T$iKfcjK (5) xfiTiesiD^: (6) cftotse^^^^a 
IbT'J-^**^ > : #mEJ£3iJ : -bu> = l : l : l *K 'Jf ^i,xi±t i> >; 7 

[0014] 

A r P C 1 2 — (2) 

R-M ••• (3) 

R!i7'J-^S, j^*&* s 3 WiOT^K^iXliT^n* v^£tfU Mti'J 
rt&w^XM- h U ^A^^^fo ) 
R-NX — (4) 

^*y'-7 AJK^ ftiJSr^XtilE^^-Sr^-tt }:Xli/>ny>l?^^f 0 ) 
[0 0 15] 



Ut 3] 



Se 



ArPCI 2 + R-M + Se - Ar -^ p — R + M-CI "(5) 

CI 



[0016] 
lit 4] 



Se 



ArPCI 2 + R-NX + Se - A r^/ P ^R + N_XC ' "* (6> 

CI 

±|£RJS:£ (5) RtfJtlBKJ&S: (6) K*5V>T\ ^rfcifc^-fc'ffcT'J -/u** 7 

•tlWt*S^ft-l:i/At^7 >r ymM.ityoZ&f&lrZo — i&'fbr 'J -;i/*7. 7 -f > 
, #Ji^^JS.O f -tlx><7)S)^1±ti^< > Jtt**fflv>S£fcfc<±SER*&5*; (5) Xfi± 
fERJfoft (6) ORIt.«:jifTS**it**-C§*o 
[0 0 17] 

[0 0 18] 

Z.<Dtztb, R&SLMMkf-t L< {±0- 1 2 Or-C**), &&B#|HUi*Fi L < (±3 0 - 9 
^^75M&T1-4i3-?-n75 ? ^4o — ^> 1 2 tvf^^fffli- 5*5^-^*5 o 

RS»^fi:Ti--Si3'?-^^*4o — ^> 9 053-&i&;l& t, BJRI&^jtff LT**t»* 
[0 0 19] 
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[0 0 2 0] 

[0021] 

• ±IE— te^: (1) Ki3V»-C\ Arli7x-^M^L> Rli'f V/of^i, >^ 
[0 0 2 2] 

• mm^^y 4 ±ie— (2) -t^^n^-iiftr 1 ; 

±IE— (3) 3Ui±IE— (4) t^Sfta&JKEJEtfiJfc, -feP> 

[0 0 2 3] 

• Rlfci&Jfttt 0-120 L < , J£JfcB#W ti 30-90 &*fi IOi 

t£* mm-r %> - 1 & < KBzmn $ * - 1 j^-c § « 0 

[0 0 2 4 ] 

[0 0 2 5] 

(gftfjtffll 1 ) 

y^DD7x-;i/*X7r/1.09mL (8.00mmol) S-tF-fe ^ >0. 695g (8.80mmol) £40mL 
n 'J K4.00mL (2.0M solution in Et 2 0;8. OOmmol) £36mLOTHFi~ig8?£-tir7t 0 C<7)R£ 
[0 0 2 6] 

&v»T?, OtfeilACMB^ 1 B#iffl5HtT?gTL£f£&C}§^£@*U 20mLO h 
^i^«rinx.r H^WJtattfco fit, Lfcllfe, MJS*LT»y 

'J*W7A?n7h^7^ (A*t>:i;^DD>^^.l:l, Rf-0.50) XffiML. 
f ;i/xf jh - ;i/-fc 1/ / -7 n 'J K -f;^ LX'i§tz Q P-l 

;vxf ;l/.p-7i-;Vtl/7*7 7'f >^^n'J Ktf>JR5£t±91% (1.927g, 7.26mmol 
) X$><otz 0 P-l-y f ;i/xf ;v-p- 7xx;H:U7*X7^>f^n'J Kfi, 

[0 0 2 7] 

<*»JRX^^ h/l/ (KBr&#J) > 

(neat)3075, 3055, 2969, 2930, 2870, 1967, 1900, 1815, 1675, 1586, 1480, 1464, 14 
52, 1437, 1385, 1365, 1335, 1308, 1281, 1245, 1185, 1161, 1099, 1072, 1035, 1029 
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5/ 



, 998, 931, 879, 747, 710, 689, 673, 648, 617cm" 1 

^-NMRCCDCh) I $ 0.97(dd, 1 Jh-h=6. 8Hz, 3 Jh-p=24. 2Hz, 3H, CH 3 ) , 1. 36(dd, 1 Jh-h=6. 8Hz, 3 
Jh - p =22. 9Hz, 3H, CH 3 ) , 2. 76 (heptet , d, 1 Jh - h =6. 8Hz, 2 Jh - p =9. 8Hz, 1H, CH) , 7. 48-7. 58 (m, 3 
H.Ar), 7.99-8.06(m,2H,Ar). 

13 C-NMR(CDC1 3 ) I 8 16.5(d, 2 Jc-p = 1.7Hz,CH 3 ), 16.7(CH 3 ), 40. 0(d, 1 Jc-p=49. 6Hz, CH) , 1 
28.6(d, Jc-p=13.2Hz,Ar), 131. 8 (d, Jc-p =11. 6Hz, Ar) , 132.0(Ar;One half of the signal 

is overlapping with another signal), 132. 7(d, 4 Jc-p=3. 3Hz, Ar) . 
31 P-NMR(CDC1 3 ) I d lOO^C 1 Jp-se=841.9Hz). 
77 Se-NMR(CDCl 3 ) : S -219. 7(d, 1 J S e-p=841. 9Hz). 
<M*5Hff (-77*^? h;l.) > 
MS (EI) I m/z=266(M + ). 

HRMSlCalcd for C9H1 2 ClPSe:265. 9530, Found: 265. 9537. 
^oT, P-l-^^-;WJi^-;i/-P--7i-;v-tr *7 7 -f o 'J Kt±, JilTOfifjf^ 

(7) *#^Mfc^»^*3£fcd**B$ftfco 
[0 0 2 8] 
[ft 5] 



Ph-/ P ^-CH(CH 3 ) 2 "" (7) 
CI 

Phfi-7^-;i/^^^1- 0 ) 
(ifl&08 2 ) 

y?nn7i^iWt^7^ >2.17mL (16. Ommol) St^-t V >1. 390g (17.6mmol) £80mL 
?n'J K8.00mL (2.0M solution in Et2 0; 16. Ommol) £72mL<7>THF^#^£-£ £0 
[ 0 0 2 9 ] 

OVT^igi&ClzmmDZ immfrtfrffiTLfzm~fem* s iM3zL, 40mL<7)h 

'J*W5A?D7h^7^ (Mt>:y?nn^>=i:i, Rf=0.70) tffiiL, 
P-v* D^yW-7xiHV;*^7^ n 'J K£&t'feia#:fc Lt#/: 0 P-v 

? n^^r v;v-P-7^-;Hr 1,7 *7 7 <i n 1; K<9JRs£fi96% (4.680g, 15.3mmol) 

"C*«9, »j&»±79~8rC"C*ofco P-v' * n^*->;P-P-7 i-;u-k w 7 * >gfc? 

[0 0 3 0] 

c<7)P--> ? DA^yW-7x^;i"b 1/ y *7 7 -1 n 'J KOaS^MRJR;*^? r ;w 

, M$i*R*7^ MK Ki^W (v^^^? h ;v) &ra*$HrO*S*titJSJlT«>$I«) 

<**1.«ftJR*'** Ml' (KBrl^iJ) > 

3075, 3051, 2944, 2936, 2925, 2875, 2854, 1977, 1959, 1914, 1897, 1822, 1809, 17 
71, 1684, 1669, 1615, 1585, 1574, 1480, 1449, 1437, 1385, 1344, 1335, 1309, 1295 
, 1269, 1200, 1185, 1173, 1161, 1123, 1112, 1097, 1078, 1046, 1026, 999, 976, 91 
8, 886, 850, 821, 793, 754, 740, 708, 688, 617cm" 1 
h/u (CDClsiffJK, ™srtSB8!i¥0 > 
^-NMRftDCb) I S 1.12-1. 38 (m,4H,CH 2 ), 1. 50-1. 77 (m, 4H, CH 2 ) , 1. 88-1. 92(m, 1H, CH) , 2 
.13-2.17(m,lH,CH), 2. 39-2. 49 (m, 1H, CH) , 7. 47-7. 56 (m, 3H, Ar) , 7. 98-8. 03 (m, 2H, Ar) . 
13 C-NMR(CDC1 3 ) : S25.4(d,Jc-p=1.7Hz,CH 2 ), 25. 7(d, Jc-p=7.4Hz,CH 2 ), 25. 8 (d, Jc-p=5. 
6Hz,CH 2 ), 26.0(d,Jc-p=3.3Hz,CH 2 ), 26.3(CH 2 ), 49. 4 (d, 1 Jc-p =47. 4Hz, CH) , 128.5(d,Jc 
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-p = 13.2Hz,Ar), 131. 9(d, Jc-p=11.2Hz, Ar), 132. 1 (d, 1 Jc-p =71. 1Hz, Ar) , 132. 6(d, 4 Jc-p = 
3.3Hz,Ar). 

31 P-NMR(CDC1 3 ) I <?95.8( 1 Jp-Se=840.4Hz). 
77 Se-NMR(CDCl 3 ) I o -196. 5(d, 1 J Se -p=840.4Hz). 

MS (EI) : m/z=306(M + ). 

HRMS : Calcd for Ci 2 Hi 6 ClPSe:305. 9843, Found: 305. 9874. 

Anal. Calcd for Ci 2 Hi 6 ClPSe(305. 64) I C, 47. 16 ; H, 5. 28, Found : C, 47. 33 ; H, 5. 18. 

(8) zm-t&it&w-e&zz ttmmztitzo 

[0 0 3 1 ] 
Kb 6] 



Se 




(55>K Phf±-7i^;p^^^-To ) 
(8**01 3 ) 

DD7x^WX7 4 >-2.71mL (20.0mmol) ROM: U > 1. 737g (22.0mmol) £l00m 
L<DTHF\zmmZ*ttZo Z.<7)Jx.fcmWi*^$.E L1-& 0 —Ji, sec- ~f^f~ ^v/^y'JA^n 
•J K20.00mL (1.0M solution in THF;20. Ommol) £80mLOTHF^Y#^$-£ 7t 0 i^Rt&iS 

[0 0 3 21 

*v»t\ 0lCTt?iSF«tE»C»?8LF<: 1 HP(Wtt»TLfclti:»I*84 L, 40mLO F 
)],2->ZMz-X 1 P$|HIjt*E Lfco fit, *«Fi»*:»«Lrt:&, j§i*®4LT«S*y 
'J*yf*7A^n7h^77^ (A+t>:y'?DD>^=l:l, Rf=0.60) till, 

o P-l->f^7*Dt:^-P-7i-^-tl/y*^7>f >f^nu KO W(±82% (4.602g, 16 
.5mmol) -C*ofc 0 P-i-^ f ^■/n t: x-;i-t V 7 *X 7 ^ Vl^ n 'J £ 

I0 0 3 3 J 

o 

<mftW.W*'<? (KBr^E^J) > 

3057, 2969, 2932, 2874, 2681, 1966, 1899, 1814, 1775, 1678, 1586, 1480, 1460, 14 
37, 1381, 1335, 1309, 1218, 1184, 1152, 1098, 1071, 1047, 1014, 998, 978, 848, 7 
81, 746, 713, 688, 662, 642, 618cm" 1 

<®m%&^*s<9 (CDCh-M, TMSftSMim) > 

^-NMRCCDCh) : 50.85, 1.04(d, J=7.8Hz,3H,CH 2 CH 3 f <DCYk), 0.94, 1.36(dd, J=6.8,24. 
9Hz,3H,CHCH 3 ^<7)CH 3 ), 1.22-1.58, 2. 03-2. 17 (m, 2H, CH 2 ) , 2. 44-2. 56 (m, 1H, CH) , 7.44-7 
. 57 (m, 3H, Ar) , 7. 95-8. 01 (m, 2H, Ar) . 
31 P-NMR(CDC1 3 ) : <5 98.7( 1 Jp-se=841.9Hz). 

77 Se-NMR(CDCl 3 ) : S -206. 9(d, 1 J Se -p=841. 9Hz) , -205. 0(d, 1 Jse-p-841. 9Hz) . 
<K*55-W (v7^a^ y>i,) > 
MS (EI) : m/z=280 (M + ) . 
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[0 0 3 4 ] 

Hb7] 



Ph-/ P ^CH(CH 3 )CH 2 CH 3 
CI 

(*U*0l 4 ) 

y ^ n n 7x^;i/*^ 7 >4.07mL (30.0mmol) Rtf-t V >2. 606g (33mmol) £l50mL 
'J F30.00mL (1. OM solut ion in THF;30. Ommol) £l20mLOTHF^§!S£-tf-*:o ^OMJSv# 
[0 0 3 5] 

;UJi>^ijpx.T 1 m$M : <MLtzo fit, ^^^if.iiL/cf^. il^SUH^y 
ij*yj^7A^nvK77^ (^4r-9->: nn^ ? >=1:1, Rf=0.40) fill, 

-1, ^ -f-^^-^;U-P--7 i-;Hr l^y *X "7 n K<7>lR35t294% (7.524g, 26. 
9mmol) "C^^K Hl*Ji72-74lC-C^o^o P-l, l-¥ * f;l/Xf^-P-7 y 

[0 0 3 6] 

KifctmqiX^? h (KBrf^J) > 

3075, 3053, 2966, 2945, 2925, 2899, 2865, 1982, 1960, 1917, 1893, 1806, 1671, 15 
84, 1473, 1457, 1435, 1390, 1362, 1335, 1308, 1281, 1185, 1170, 1098, 1073, 1028 
, 1013, 998, 970, 937, 801, 743, 706, 688, 622, 612cm" 1 

<mm%^m^^<^ {cvzumm. tmsi*)^^^) > 

^-NMRCCDCh) : d 1.25(d, 3 jH-p=21.0Hz,9H,CH 3 ), 7. 45-7. 56(m, 3H, Ar) , 8. 00-8. 06(m, 2H 
,Ar). 

13 C-NMR(CDC1 3 ) : <5 24.7(d, 2 Jc-p=2.5Hz,CH 3 ), 42. 7 (d, 1 Jc-p=43. 0Hz, CCH 3 iZ3$ v>TCH 3 t 

IS^LTV^C), 128. l(d,Jc-p = 12.4Hz,Ar), 130. 7(d, 1 Jc-p=67. 0Hz, Ar) , 132. 4(d, 4 Jc-p 

=2. 5Hz, Ar) , 133. 1 (d, Jc-p=10. 8Hz, Ar) . 

31 P-NMR(CDC1 3 ) : 8 111.0( 1 Jp-se=837.3Hz). 

77 Se-NMR(CDCh) : 5-171. 5(d, 1 Js e -p=837. 3Hz). 

<Kfi^ff (^^^^ Y)V) > 

MS (EI) : m/z=280(M + ). 

HRMS:Calcd for Ci 0 HuClPSe:279. 9686, Found: 279. 9682. 

Anal. Calcdfor Ci oHi 4 ClPSe(279. 60) I C, 42. 96 ; H, 5. 05, Found I C, 42. 95 ; H, 4. 87. 
f£oT, P-l, f ^xf x-^-b U7 *7 7 ^ >f ? n 'J K{±, VXT^ffi. 

do) ^-t^vc^mx^^z. ttmmztitzo 

[0 0 3 7] 
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Hfc8] 



Ph-^/ P ^C(CH 3 ) 3 




— (10) 



mmm 5 ) 

9 J9 n n "7 — 1 4 >5.45mL (40.0mmol) SL^'-tr V >3. 474g (44mmol) £40mL<7> 

A/05 K8.00mL (1.0M solution in THF;8. Ommol) £32mL<OTHFKi#£S $ -It fz a 
10 0 3 8] 

^V>T\ OlCT-e^jRl ^y#i& J £ 1 B#^7WtT^TL£f£t;?g^£^*U 20mLO r 
;i,jn^^t,nx.T 1 m$mm Ltzo fit, ^^^MiiLTtm, i«^@*L«?:y 
'J*^*74^n-?h^57-f (A + fy:y^nD^^>=l:l, Rf=0.40) l^^i 
j|7D-7hy'77'f (GPC) till, h^y7x^;P-P-7x^;H:l/;*X7^ 
>|^n'J J )^ t Lt#/:o P-2-* F+y7x-;l/-P-7x-;v-t U/*X7 

^gfe^n'; K<7>iR3S(±38% (0.497g, 1.51mmol) -C3bo7tr 0 P-2-^ F^y7x^^-P-7 
x-;H:l/7*7;7^i7DU Kti, ^^"C^fel?* o tz Q 



Z(D?-2-* h^y7x^;v-P-7x-;H:uy*^7^ >^?n>j K^^MiMX*^ 
MK *£^*R!l*^ Mw&tfM^W (v77^^ h^) coltJfUiWTOii 0 r** o 

<#*MRJK*^* (KBr§E#J) > 

(neat) 3370, 3059, 3007, 2966, 2933, 2837, 1586, 1573, 1473, 1462, 1434, 1385, 12 
78, 1250, 1180, 1018, 800, 750, 709, 688cm" 1 
<ffl&%$k%k*'<ir (CDCbiSflU TlBrt«*i!l) > 

^-NMRCCDCls) : <J3.59(s,3H,OCH 3 ), 6.87(t, J=7.8Hz, lH.Ar), 7. 10-7. 15 (m, 1H, Ar) , 7.4 
0-7.50(m,3H,Ar), 7. 52-7. 57 (m, 1H, Ar) , 7. 85-7. 91 (m, 2H, Ar) , 8. 14-8. 20 (m, 1H, Ar) . 
13 C-NMR(CDCh) I S55.6(0CH 3 ), 112. 2(d, Jc-p=6. 6Hz, Ar) , 120. 8 (d, Jc-p=15. 7Hz,Ar), 1 
21. 7 (d, 1 Jc-p=82.7Hz,Ar), 128. 1 (d, Jc-p-14. 9Hz, Ar) , 130. 3(d, Jc-p-13. 2Hz, Ar) , 131.8 
(d,Jc-p=3.3Hz,Ar), 135. 3(d, Jc-p-12. 4Hz, Ar) , 135. 4 (d, Jc-p-1. 7Hz, Ar) , 136.5(d, 1 Jc- 
p =89. 3Hz, Ar) , 159. 7 (d, Jc - p =2. 5Hz, Ar) . 
31 P-NMR(CDCh) : <5 66.3( 1 Jp- Se =840.4Hz). 
77 Se-NMR(CDCls) : 8 -48. 4(d, 1 J Se -p=840. 4Hz) . 
<»*$3*#f (VX7^? > 
MS (EI) I m/z=330(M + ). 

HRMS I Calcd for Ci 3H1 2 C10PSe:329. 9480, Found: 329. 9478. 

^oT, P-2-p< h * y 7 x ; W-7 x^;H: 1/ At7 7 n 'J Kii&TOfllii 

5* (1 1) *m-fZ>ik£r%!J~Zr$>Z>ZktimmZtitz 0 



[0 0 3 91 



10 0 4 0] 
[it 9] 



Se 



OCH3 
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(mkm 6 ) 

4-?D07x-;i'77r/')A7'n< K8.00mL(1.0 M solution in THF;8. Ommol) £r32m 
[0 0 4 1 ] 

#:v>T% orT-eM^U 5 I Hy&ii£K £ 1 MrMtTiilT L£f^i#S&@* t 

, 20mL<7} h ^^y^m^rimmmWiLtZo fit, W^£rf^L/if£. »«t*9*L 
T5$S£ v 0 fJY^iJ y * 9 n v h 7 Kt>:y?DD>^=i:l, Rf=0.60) 
-CJffMKL, P-4-^nn7x-W-7x^)l/tl/y*X7^ >®t?n'J K £ * >f ^ i: 
LTt#7t:o P-4-?nD7x-W-7x-JH:l/y*77>f ^D'J K"OJRs£f±68% (1. 
819g, 5.45mmol) X*&<?tz 0 P-4-^nD7x-;V-P-7x-;H:l/y*^7^i^D'J 
Mi, ^^t'^t^o^o 
[0 0 4 2] 

d oP-4-^ o D7x^W-7x^)H:V/*X7 r/i^mj KO^^JR-X^ h 
>K hfrRVttfflfr {-?**s<? Ml/) <D%i%:l±&T<Dmt)r"$>ofz 

o 

<mvmi*s<? h)i< (KBr«#j) > 

3076, 3057, 2957, 2677, 1577, 1479, 1436, 1389, 1335, 1307, 1249, 1183, 1160, 11 
08, 1094, 1084, 1012, 821, 744, 711, 688, 631, 618cm" 1 

<mm%#mxs<? mi, (cdci 3 ms> TMSTOum) > 

x H-NMR(CDCl3) : 8 7. 43-7. 57(m, 5H, Ar) , 7. 82-7. 95(m, 4H, Ar) . 

13 C-NMR(CDCh) : S128.7(d,Jc-p=13.2Hz,Ar), 128. 9(d, Jc-p=14. 9Hz, Ar) , 131.1(d,Jc-p 
=13.2Hz,Ar), 132. 5(d, Jc -p=14. 1Hz, Ar) , 132. 8(d, 4 Jc -p=3. 3Hz, Ar) , 133. 9(d, 1 Jc-p=86. 
8Hz,Ar), 134. 9(d, 1 Jc -p=85. 2Hz, Ar) , 139. 3(d, 4 Jc-p=3. 3Hz, Ar) . 
31 P-NMR(CDCls) I <J69.6( 1 Jp-Se=853.9Hz). 
77 Se-NMR(CDCh) I d -67. 3(d, 1 Js e -p=853. 9Hz) . 
<M#*T (^X*^ Ml-) > 
MS (EI) I m/z=334(M + ). 
t£oT, P-4-^ n n7x;ii/-P-7x^WU/*^7 4 >Wk9 n U Klijy.T0>1*j&S; 

(12) *m-rz>it j kty}-?$>z>z\ti)mmztitz 0 

[0 0 4 3 ] 
[it 1 o ] 




(5fctK Ph(±7i-;u^^^i- 0 ) 

(ttttei 7 ) 

v ^ n n "7 -7 >0. 55mL(4. Ommol) RZf-t V >0. 347g(4. 4mmol) &20mLcDTHF 

KmmZitfco -^It-M^ilLfctSo — (-)-* > r-^0.625g(4.0mmol)£2 
0mL<9THFt::?#f&£-tf\ ^ £ {C0 < CT'C7 , f-;i' U f- ^ A2. 5mL(l. 6M solution in hexane; 4. 
Ommo 1 ) * m 7L 1053* ffl Lfz 0 Z. <D Kfom®. * feWLM t i" & 0 
[0 0 4 4] 

&v>-e, OICT^ML JCv#^M5:lB#K5&Htr?iTt^^:tr^^@*t> 20mLO h ^ 

*W5i?D7 h^'77^ (<^*+r> : nn^ ^ >=i ; l, Rf=0. 60) "CffiM L, P- 
7x-ftU7*^*^n V K0- (-)--* >m/3-*7-)\s*ffiM&*4 )Vt LX'&tZo 

mtEilf 2004-3017832 
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^-v: io/e 



P-7x-]HVy*^*>^^DiJ KO- (-)->* >^^^XT-^cOl|X^{±89%(1.350g, 3.6m 



<mm^mxs<? ^ (cdci 3 ^«su tmsi*)^^^) > 

1 H-NMR(CDCh) : S 0.73-2. 50 (m, 18H, CH3, CH2, CH) , 4. 71-4. 88(m, 1H, CH) , 7. 46-7. 56 (m, 3H 
,Ar), 7.89-8.02(m,2H,Ar). 
31 P-NMR(CDC1 3 ) I 5 82.6( 1 Jp-se=908.0Hz). 

77 Se-NMR(CDCl 3 ) : S -71. 1 (d, 1 Js e -p=908. 0Hz) , -56. 7(d, 1 Js e -p=908. 0Hz) . 
< fCs^flr (vx^^^ MP) > 
MS (EI) : m/z=378(M + ). 

^oT, P-7i-^-tl/;*^*>l?D'J KO-(-)-^ >^;i^*x;W;mT<£>1*ig5£ 

(13) *m-tz>it&%o (v7^fWv-i^i) fcj&TOBSiftfco 



[0 0 4 7] 

( 1 ) HulE^fDORtD^Jg^O - 1 2 0 rfcttseSfl.* i:Rtc#n#3 0-90 



(2) Htfie^lifiT- h 7 Kn-7 7>®.^h^-^>^*^ft^Ji3X{i±IE (1) HIB 



[0 0 4 5 ] 



[0 0 4 6] 

[ftll] 




[0 0 4 8] 
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2 0 0 3 - 3 8 6 4 7 9 ^- V ! 1/E 



mm 

xmv&wci mm*^; *x? i >mmit^itr$i-m^: ( 1 ) tie—*: 

5S (2) -c^^tL^ziia^tT -^^^-7 -f TIE—*:* (3) 3U±TIE— ** (4 



CI 

A r PC 1 2 ••• (2) 
R-M ••• (3) 
R-NX — (4) 

A r ii 7 'J - t ft ^ ii: R li 7 'J - JH, j&*&tf*3 &.±<DT fr*A>& 
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#l^aiMO#-^ # m 2003-386479 

^ft#-5j 50301894994 

mm 

um'g m^.mm±.i% 0094 

B ^15^11^200 



<^1f#-#J!3P'lf^> 
[ftSA] 



391012257 

^TtJliPp 1 # 1 

*ff A 
100068755 

^iKf^sPiI2TI 1 2» 1 

sea t« 



100105957 
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l/E 
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(U I A 1 I fi * 



1 . 



fgsE¥£ 0 
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1991^ 1 H 2 2 0 
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